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Abstract 

Background:  A large proportion of staff working in hospital settings are overweight or obese, have poor dietary 
habits and low physical activity levels. The workplace is a priority setting for health promotion. This systematic review 
will describe dietary and physical activity workplace interventions that have aimed to improve the health of staff in 
hospital settings; and the barriers and enablers of implementing these interventions.

Methods:  A systematic search retrieved 551 studies from 2004 to 2020 using the following databases CINAHL 
Complete, MEDLINE Complete, Academic Search Complete, Global Health, Health Source Nursing/Academic Edition 
and PsycINFO. Studies were included if they: (1) took place in a hospital setting; (2) employed a physical activity or 
dietary intervention to improve the well-being of staff; (3) the intervention duration was 12 weeks or over; (4) used a 
control group. The Integrated quality Criteria for the Review of Multiple Study designs (ICROMS) and National Institute 
of Health’s National Heart Lung and Blood Institute Quality Assessment Tools for Observational Cohort and Cross-
Sectional Studies tools were used to assess quality of included studies. A narrative review was conducted.

Results:  Quality analysis identified six studies of high quality, nine moderate quality, and three low quality. Of these 
18 studies, 15 reported at least one positive health outcome. The evidence revealed that multi-component strategies, 
financial incentives and motivational strategies were the most effective approaches to improve health behaviours of 
hospital staff.

Conclusion:  Hospital-based dietary and physical activity workplace interventions show promise as an effective strat-
egy for improving health behaviours of hospital staff. Methodological limitations highlight the need for more research 
from high-quality, randomised control trials, to gain further insight into the benefits of workplace interventions in 
hospital settings.

Keywords:  Workplace intervention, Hospital, Staff, Health behaviours, Systematic review

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
In 2016, overweight and obesity affected 39% of the adult 
population worldwide [1] and in high income countries 
like Australia the overweight and obesity rates climbed 
to as high as 67% [2]. Obesity is also a well-known risk 

for chronic type 2 diabetes, cardiovascular disease, high 
blood pressure, musculoskeletal disorders and some can-
cers [1]. Despite awareness of modifiable risk behaviours 
such as physical inactivity, poor nutrition, smoking and 
alcohol [3], obesity rates persist and consequently aggre-
gate a significant strain on the health care system [4]. 
Obesity is resistant to prevention and treatment because 
it is a complex condition driven by a range of factors 
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from individual behaviours to obesogenic built environ-
ments [5].

The workplace is one of the settings prioritised for 
health promotion according to the World Health Organi-
zation due to the influence of the workplace on physical, 
mental, economic and social wellbeing of employees/
workers and their families, which extends to the wider 
community and society [6]. There are benefits of promot-
ing health within the workplace for both the organisa-
tion/employer and the employee/worker/staff member 
(hereon in referred to as staff for simplicity). Given that 
hospitals are wholly concerned with health, the hospital 
workplace setting seems a logical site for obesity preven-
tion initiatives for their staff. For hospital staff, the often-
stressful nature of the hospital environment which is also 
characterised by shift work and night work; increases the 
difficulty to maintain healthy lifestyle behaviours [7, 8].

Research has revealed staff who work in hospital set-
tings have difficulty maintaining a healthy weight, have 
poor dietary habits, low physical activity levels, high lev-
els of stress and musculoskeletal conditions [9–11]. In 
the UK, over 40% of healthcare workers were classified 
as overweight or obese, 45% failed to reach the recom-
mended physical activity guidelines, 30% of employees 
described their role as sedentary, over 50% of staff were 
not reaching the daily target of fruit or vegetable serv-
ings per day, and over 30% were eating high fat and high 
sugar foods every day [11]. Furthermore, a multi-country 
study in Australia, New Zealand and the United King-
dom found that over 60% of midwives were overweight 
or obese [9].

Key modifiable behaviours to reduce the risk of over-
weight and obesity are diet and physical activity. Strate-
gies trialled in hospital settings to improve diet have 
included food labelling in cafeterias [12, 13], healthy 
catering initiative [14], installing healthier vending 
machines [13, 15], healthy cookbook, water bottle, sand-
wich container, educational resources and messaging 
[16], workplace champions to role model health behav-
iours [13] and healthy messaging signage [13, 16]. 
Strategies to increase physical activity have included 
pedometers [13, 16], education with an online learning 
tool [17], programs (aerobic, sports) [18], electronic mes-
saging and guided walks [16], and sit-stand desks [19]. To 
date there is no consensus on the most effective strate-
gies to implement and improve health status of staff in 
hospital settings, however the strategies above have been 
promising in improving awareness and knowledge in 
nutrition [12]; along with improvements in diet [14–16] 
and physical activity behaviours [13, 16, 18, 19]. A recent 
review has revealed organisational barriers to healthy 
eating in nurses such as long work hours, shift work, high 
workload, low staffing and work breaks being too short 

or too few [20]. Environmental barriers (e.g. access/cost 
of unhealthy food, inadequate food storage and prepara-
tion facilities), social barriers (e.g. access to treat food, 
social unhealthy eating practices, stress-related eating) 
and individual behaviours (e.g. lack of knowledge, self-
efficacy and motivation) were also reported [20].

Despite the clear need to improve the health of hospi-
tal staff, i.e. dietary consumption of fruit and vegetables 
and increase physical activity levels; there is no clear con-
sensus on which intervention strategies produce the best 
outcomes, or recognition of the barriers and enablers for 
implementing these dietary and physical activity work-
place interventions in hospital settings [21]. There has 
been some review and synthesis of trials targeting stress 
levels of nurses and health professionals [21–23], burnout 
in emergency nurses and mental health professionals [24, 
25], and the ability to increase physical activity in other 
settings [26]. One systematic review examined the pro-
motion of diet and physical activity in nurses, and whilst 
highlighting the lack of interventions to promote diet and 
physical activity in nurses; its inclusion criteria applied to 
a wider health care setting (e.g. hospital, academic medi-
cal centres, university, surgical units, long-term facilities), 
included all durations of interventions, included studies 
without control groups and did not examine barriers and 
enablers related to the included studies [21].

There are no systematic reviews that examine improv-
ing health behaviours of staff through diet and physi-
cal activity purely in a hospital setting, or that extended 
beyond nurses to all health staff; nor understanding 
about the barriers and facilitators of implementing these 
types of interventions in a hospital setting. Given the 
diverse range of occupations within the hospital setting, 
it is important we extend our health promotion focus 
beyond nurses alone. Furthermore, other reviews high-
light the lack of quality studies found in their reviews 
[21, 27], which shaped this review to target higher quality 
evidence, for example interventions with control groups 
and intervention durations considered adequate to influ-
ence behaviour change. This systematic review therefore 
describes workplace interventions that have aimed to 
improve health of staff in hospital settings and the bar-
riers and enablers that influence the success of those 
interventions. Understanding the breadth of workplace 
interventions is needed to set the next platform of initia-
tives towards preventing obesity.

Aims and objectives
Research questions to be addressed in this systematic 
review:

1.	 What dietary and physical activity interventions 
have aimed to improve diet, physical activity in staff, 
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specifically in a hospital setting, compared to no 
intervention?

2.	 What are the barriers and enablers of implementing 
these types of workplace interventions in a hospital 
setting?

Methods
Registration
This systematic review was conducted respecting the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) protocols [28]. The protocol for this 
review was registered and published in the International 
Prospective Register of Systematic Reviews on 15 August 
2018, PROSPERO registration CRD42018096797.

Data sources and search strategy
The search terms were agreed upon through consultation 
between the co-authors and Deakin University’s research 
librarian who had expertise in systematic reviews. 
The terms were categorised against a methodological 
approach, using the PICO (patient or problem; interven-
tion, control or comparison, outcome) method as refer-
ence [29].

The final search terms are as follows: nutrition* or diet* 
or “physical activ*” or exercis* AND (workplace or work-
site) and (health* or wellness or program* or intervention 
of “health promotion”) AND staff or employee* or pro-
vider* or nurse* or doctor* or midwi* or “shift work” AND 
Survey* or questionnaire* or “randomi?ed control trial” 
or stud* or interview* or “focus group*” AND “primary 
health*” or hospital* NOT patient*.

Note: * at the end of keywords will find variations of 
the word;? will look for alternate spelling of the word 
[30]. Refer to Supplementary Table 1 for search strategy 
outline.

Systematic searching of the literature was conducted 
across electronic databases CINAHL Complete, MED-
LINE Complete, Academic Search Complete, Global 
Health, Health Source Nursing/Academic Edition and 
PsycINFO, between 3 April 2018 and 17 June 2020. Only 
peer reviewed, published articles, in English, from 1st 
January 2004 to 17 June 2020 and generated 551 results.

Inclusion and exclusion criteria
Only peer reviewed, published articles, from 2004 
onwards were included in the review. This time frame 
coincides with the World Health Organization’s Global 
Strategy on Diet, Physical Activity and Health and when 
interventions started to become more prevalent in the 
workplace [31]. Eligible studies met the following criteria: 
(1) included participants who worked in hospital settings; 
(2) implemented dietary or physical activity intervention 

in the workplace; (3) reported on diet (fruit, vegetable, 
high fat and sugary foods), physical activity, anthropo-
metric measurements, blood pressure, stress levels, or 
musculoskeletal outcomes. Stress and musculoskeletal 
outcomes were included given the potential relationship 
with stress, shift work and unhealthy eating practices in 
nurses [32] and the link between physical activity and 
musculoskeletal outcomes [33]. All studies were included 
except for reviews.

Studies were excluded if; staff and patients were com-
bined as one intervention group and were not able to be 
disaggregated into the staff subpopulation only; the study 
involved multiple worksites including a hospital but failed 
to distinguish between the worksite settings in their anal-
ysis and reporting of findings; the setting was outside of 
a hospital; the outcomes focused on perceptions of an 
intervention; interventions took place in community set-
tings; outcomes were not included in the inclusion crite-
ria; there was no control group reported; the intervention 
was under 12 weeks duration as 12 weeks is suggested 
as a minimum length to see behaviour changes from an 
obesity prevention intervention [34]; did not report pri-
mary data; the publication was a review and if the study 
was not reported in English.

Study selection
A systematic review software, Covidence [35], was used 
to screen the electronic articles and keep record of the 
results. Two authors, VW and KAB, separately con-
ducted screening of the titles and abstracts against the 
inclusion/exclusion criteria. All studies included for full 
text screening had their references scanned by VW and 
nine additional studies were located for screening. Any 
conflicts that arose from the screening process were 
reviewed by both authors again until all conflicts could be 
resolved. Included studies underwent a full text screen-
ing, independently by VW and KAB, to further ascertain 
that the chosen studies met the inclusion criteria.

Data extraction and quality assessment of studies
Included studies had their key characteristics extracted 
and were collated into Table  1. Data was extracted by 
one reviewer (VW) and checked for accuracy and com-
pleteness by a second reviewer (KAB). The Integrated 
quality Criteria for the Review Of Multiple Study designs 
(ICROMS) tool was used for the quality assessment 
(Table 2) in this review as it covers multiple study designs 
(randomised control trials, non-randomised control tri-
als, controlled before-and-after, non-controlled before-
and-after studies), yet it draws on thorough criteria for its 
analysis [36]. For the cross-sectional study that fell out-
side of the ICROMS tool, the National Heart and Blood 
Institute Quality Assessment Tool for Observational 
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Cohort and Cross-Sectional Studies was used [37]. VW 
and KAB conducted the quality analysis independently. 
Any disagreements were resolved by discussion until a 
consensus decision was made.

Data synthesis and analysis
Firstly, the table of key characteristics was used to assess 
any commonalities and differences between the studies. 
Secondly, the quality analysis was used to compare the 
strengths and weaknesses between the studies. Thirdly, 
a narrative synthesis was conducted, assessing the inter-
ventions by strategy.

Results
Search and selection findings
The search generated 551 journal articles. Following the 
title and abstract screening, the full text of 119 articles 
were screened against the inclusion/exclusion criteria. 
This resulted in 18 articles progressing to quality assess-
ment (see Fig. 1) for inclusion in the review corpus.

Summary of studies
Studies included in the review consisted of five con-
trolled-before-after studies (CBA), 12 randomised con-
trol trials (RCT) and one cross-sectional study (Table 1). 
Eight studies were from United States of America along 
with one study from each of Canada, Germany, Norway, 
United Kingdom, Japan, Netherlands, Australia, Israel, 
Taiwan and Ireland. The sample sizes ranged from 11 to 
806 participants. The lengths of the interventions ranged 
from 3 months to 24 months and targeted combinations 
of interventions aiming to improve nutrition, physical 
activity, weight control, musculoskeletal injury risk and 
stress among hospital staff.

Quality assessment findings
Questions score two marks for meeting the quality cri-
teria, one mark if the information is unclear, and 0 if the 
criteria has not been met. The ICROMS decision matrix 
was used to identify if studies had met the minimum cri-
teria, the mandatory criteria, as well as a global score, to 

Fig. 1  Screening the search results against the inclusion/exclusion criteria
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determine if the study was of high quality (Table 3) [36]. 
Six studies were considered of high quality, and met the 
ICROMS mandatory and global criteria for their respec-
tive study designs [13, 39, 43, 46, 47, 50]. Nine studies 
met the minimum score but failed to meet the mandatory 
criteria [18, 38, 40, 41, 44, 48, 49, 51, 52] and two studies 
were low quality [42, 45].

The quality analysis for the cross-sectional study by 
Geaney et al. [14] was analysed with the National Insti-
tutes of Health’s National Heart Lung and Blood Insti-
tute Quality Assessment Tool for Observational Cohort 
and Cross-Sectional Studies [37], was also low quality 
(Table  3). Questions 1, 2, and 4, regarding clear aims, 
study population, selection process, time period, and 
prespecified inclusion/exclusion criteria, were strong. 
There was no sample size justification mentioned and no 
baseline measures were conducted. Time frame, repeated 
exposure assessment, outcome measures, blinding of 
outcome assessors and statistical analyses were all insuf-
ficient and data was completed by self-report. Question 
8 and 13, regarding exposure levels and loss to follow-
up, were not applicable. Question 3 on participation rate 
could not be determined. The overall rating for this study 
was poor.

The ICROMS tool revealed that managing bias in sam-
pling or between groups proved challenging for the RCT 

studies with nine producing adequate sequence gen-
eration [18, 38, 39, 42–44, 46–48] and six studies imple-
menting adequate allocation concealment [18, 38, 39, 43, 
46, 47]. Four RCTs used blinding to manage bias in their 
outcome measures [39, 43, 46, 47], five RCTs completed 
reliable follow-up of participants to protect against exclu-
sion bias [39, 40, 43, 44, 46] and five studies did not 
address this issue [18, 42, 45, 47, 48]. All of the CBA stud-
ies used baseline measures to protect against selection 
bias however only two CBA studies employed a method 
to protect against contamination between study groups 
[13, 50].

Process analysis was adequately presented in 16 of the 
17 RCT/CBA studies. Characterised as: sufficiently rigor-
ous, implemented reliable outcome measures, provided 
clear and justified conclusions, blinded assessment of 
their primary outcome measures, and addressed ethical 
issues. All the studies addressed the issue of incomplete 
data and were free from selective outcome reporting. 
Although none of the studies explicitly reported that they 
protected against detection bias, none of the interven-
tions were likely to affect data collection. Thirteen stud-
ies addressed their limitations adequately [13, 18, 39–41, 
43–47, 49, 50, 52], nine studies were free from other 
forms of bias [13, 38, 39, 43, 46–50], and two studies had 
a high risk of other bias [42, 45].

Table 3  Quality analysis [37] of the cross-sectional study meeting the inclusion criteria

✓ yes; ✗ no;? couldn’t determine; N/A not applicable

Geaney
2011 [14]

Question Criteria
1. Was the research question or objective in this paper clearly stated? ✓
2. Was the study population clearly specified and defined? ✓
3. Was the participation rate of eligible persons at least 50%? ?

4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclu-
sion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?

✓

5. Was a sample size justification, power description, or variance and effect estimates provided? ✗
6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured? ✗
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it 
existed?

✗

8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the out-
come (e.g., categories of exposure, or exposure measured as continuous variable)?

N/A

9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all 
study participants?

✗

10. Was the exposure(s) assessed more than once over time? ✗
11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all 
study participants?

✗

12. Were the outcome assessors blinded to the exposure status of participants? ✗
13. Was loss to follow-up after baseline 20% or less? N/A

14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between 
exposure(s) and outcome(s)?

✗

Overall quality rating Poor
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Diet‑related interventions
Two studies focused on interventions to decrease the 
intake of unhealthy food and drinks from their hospital 
cafeteria [14, 42]. A RCT by Lowe et  al. [42] used food 
labelling, subsidies on low-energy-density foods, addition 
of more healthy foods to the menu, and four nutritional 
educational sessions to increase the intake of low-
energy-dense foods. Their results showed no significant 
between-group differences (the difference between the 
control group and intervention group) but reported sig-
nificant decrease in energy intake, fat intake and increase 
in energy from carbohydrates, across both groups. It is 
possible that the between-group differences were mini-
mised as both groups received a baseline intervention, a 
coloured food labelling system paired with an increased 
selection of healthy food items such as steamed vegeta-
bles or low-fat options. Geaney et  al. [14] conducted a 
repeat cross-sectional study of a catering initiative that 
saw significant decreases in consumption of fat, salt and 
sugar in the intervention group compared with the con-
trol group. These findings coincide with those by Gorton 
et al. [15] who found their environmental strategy, install-
ing healthier vending machines in hospitals, produced 
decreases energy, fat and sugar intake.

Physical activity interventions
Six studies tested physical activity promoting strate-
gies including supervised/unsupervised fitness classes 
[18], aerobic exercise training [38, 52], endurance train-
ing [46], resistance training classes [43], Thai Chi [45], 
pedometers [13, 49], personalised physical activity coun-
selling [50] and educational materials [49]. Four RCTs 
showed significant improvements in oxygen uptake per-
formance compared to controls through aerobic exercise 
classes, resistance training and endurance training [18, 
38, 43, 46].

Twelve studies measured body mass index (BMI), of 
which three found significant decreases in BMI [18, 39, 
52]. None of the studies reported significant differences 
in blood pressure. Matsugaki et  al. [43] and Stenner 
et al. [46] met all the mandatory criteria from the qual-
ity assessment however Matsugaki’s study had a small 
sample size and the findings regarding improved fit-
ness levels in the supervised exercise group may not be 
generalisable. Stenner et  al. [46] revealed some positive 
improvements in fitness and work ability index in the 
intervention (endurance training) group, however most 
of the participants in the study were sedentary and there 
was a high drop out in the intervention compared to 
the control group. Hewitt et al. [38] and Yuan et al. [52] 
also had small sample sizes. Borg et  al. [49] showed no 
between-group differences of walking minutes completed 
and total physical activity however did find a significant 

increase in moderate-to-vigorous physical activity 
(MVPA) in the intervention group compared to the con-
trol group, as well as a positive association with pedom-
eter use and meeting public health recommendations 
[14]. Palumbo et al. [45] found that Tai Chi improved all 
outcome measures across the board; no time-off taken 
at work, an increase in productivity, and improvements 
in functional reach; however not at a significant level. 
Hamm et al. [50] showed that a personal physical activity 
counselling program may improve physical activity over 
4 months, but it was dependent on those individuals with 
gym memberships.

Diet‑related and physical activity interventions
Six studies focused on interventions consisting of both 
nutrition and physical activity outcome measures and all 
had large participant numbers [13, 39, 40, 44, 47, 48]. Five 
of these studies took place in USA [13, 39, 40, 44, 48]. 
Interventions included social marketing campaigns, the 
StairWELL campaign, physical activity challenges, moti-
vational coaches, educational materials and seminars, 
website access, pedometers, food labelling and nutri-
tional signage [13, 39, 40, 44, 47, 48]. LaCaille et al. [13], 
Kullgren et al. [39] and Strijk et al. [47] were high quality 
studies and the remaining three studies were of moderate 
quality.

LaCaille et  al. [13] showed that their pedometers and 
StairWELL campaign, combined with food labelling, 
failed to produce significant between-group differences 
in BMI, however did significantly increase knowledge 
on dietary and physical activity behaviours. Lemon et al. 
[40] also found that their social marketing and Stair-
WELL campaign failed to produce significant impact 
on BMI. Strijk et  al. [47] observed a positive significant 
difference in fruit intake, need for recovery and sports 
activity, but not in MVPA, VO2max, or mental health, 
from their intervention. Kullgren et  al. [39] included a 
financial incentive component which produced a sig-
nificant decrease in weight compared to baseline in one 
intervention group but showed no significant differ-
ences in dietary or physical behaviours. Østbye et al. [44] 
found marginal changes in diet and physical activity and 
Thorndike et  al. [48] found a decrease in body weight 
and improvements in dietary and physical activity behav-
iours, although no significant between-group differences.

Diet and/or physical activity and stress reduction 
interventions
Two studies implemented interventions consisting of 
gym access, workshops (on weight, diet, physical activity, 
stress), goal setting and motivational counselling [41, 51]. 
Low et al. [41] saw minimal changes in stress levels, exer-
cise intensity and weight loss compared to the control 
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group, from their intervention of goal setting and moti-
vational counselling. Sallon et al. [51], a study from Israel, 
found that their intervention group who attended weekly 
sessions on topics such as mindfulness, relaxation, body 
awareness, listening circles, and trigger point massage, 
displayed a significant increase in their physical well-
being, mental well-being, energy, ability to relax, ability 
to cope with stress inside and outside of the workplace.

Barriers and enablers
Analysis of the included studies revealed enablers and 
barriers to improving health behaviours of hospital staff. 
Enablers included physical activity programs being run 
outside of work hours [18]; during work hours [46]; the 
use of workplace health club [46]; supervision influencing 
higher adherence to training sessions [38] and intensity 
(but not adherence) [43]; financial incentives [39]; regular 
(e.g. weekly) encouragement [41]; regular communica-
tion [49]; tailored programs [46, 47]; supervised exercise 
programs [38, 43, 46]; motivational/counselling [41, 50, 
51]; coaching [44, 47, 49]; influential employees [13]; per-
suasive messaging [13, 40]; pedometers [13]; convenience 
of accessing a program based on the internet [48].

Lack of time to participate was a common barrier [40, 
43]. Other reported barriers included stress, limited flex-
ibility during to participate (e.g. particularly for clini-
cal staff/patient centred care staff), staffing challenges, 
shift work (i.e. shift workers potentially isolated from 
participating), organisational culture and environment 
[40], long commute times to and from work [41], initial 
high motivation to participate but in reality found it dif-
ficult to comply/continue with the program [41], envi-
ronmental changes were slow [13], cost to employers to 
make changes [13], and some employers feared suggested 
changes may upset employees/customers [13]. High 
intensity activities resulted in a decrease in participation 
and were associated with more participant complaints 
about heavy workload [40, 43].

Discussion
Main findings
This systematic review sought to describe workplace 
interventions aiming to improve the health of staff in 
hospital settings. There were 18 studies that met the 
inclusion criteria in the study period between 2004 and 
2020. Several studies were able to generate changes 
in modifiable risk among hospital staff for knowledge 
on dietary and physical activity behaviours, diet (fruit 
intake), physical activity (including cardiorespiratory fit-
ness, fitness scores, flexibility), anthropometry (weight, 
body fat). In contrast, several studies were unable to pro-
duce significant improvements diet (energy intake, fat 
intake), physical activity (e.g. walking minutes, MVPA, 

VO2max, exercise intensity), anthropometry (weight), 
mental health, and stress. Reducing BMI proved difficult 
with the majority of studies unable to produce a signifi-
cant decrease in BMI; and none of the studies reported 
significant differences in blood pressure. Six high quality 
studies [13, 39, 43, 46, 47, 50] provided strong evidence 
that workplace interventions in a hospital setting can 
increase in knowledge about health behaviours, improve 
diet, physical activity, fitness and cardiorespiratory fit-
ness, and decrease body weight and body fat. The review 
uncovered numerous strategies employed to increase 
positive health behaviours in hospital settings focusing 
on diet and physical activity in isolation; or combined. 
The strategies included physical activity-based, finan-
cial, environmental, motivational, educational or multi-
component. Intervention and study design quality were 
imperative to both the success and the evaluation of 
these interventions. Previous evaluations have suggested 
that low quality studies often produce inconsistent find-
ings [21, 27] or may underestimate the intervention 
effects [53], compared to reviews with moderate to high 
quality studies that often achieve significant outcomes 
[54].

Reported enablers in the studies examined
Motivational strategies and counselling
Strategies that were affective in motivating change 
included role modelling, persuasive messaging, counsel-
ling, coaches and supervised exercise programs. Influ-
ential employees improved staff health behaviours and 
produced a flow on effect that continued after the inter-
vention, for example requesting policy changes to install 
bike racks [13]. Hamm et al. [50] reflected that participant 
choice into the group activity facilitated better adher-
ence and reflects life in the real world; and the ability to 
tailor counselling based upon Transtheoretic Model of 
Behaviour Change to be key enablers. A meta-analysis 
of workplace interventions in other settings agreed that 
motivational strategies increased physical activity [55]. 
Similarly, in this review there was good evidence that the 
inclusion of a motivation strategy could enhance positive 
outcomes. Personal, tailored guidance, with regular con-
tact was thought to be a strong influence on compliance 
and motivation as problems could be detected and solved 
early [46]. This is similar to other research in primary care 
settings which have demonstrated motivational strategies 
to increase physical activity levels [56] and hospitals uti-
lising motivational strategies being more likely to imple-
ment policies and practices more successfully [57].

Financial reward
Positive health behaviours can be increased through 
financial incentives, via subsidies of healthy food and 
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drink options, or through financial reward for perform-
ing healthy behaviours such as exercise [39, 58]. Group 
incentives, where a financial reward was shared between 
group members, were more effective than individual 
incentives (no sharing of the reward), at improving 
healthy behaviours [39]. This finding was unique in that 
other studies have focused on individual rewards and 
subsidies [54, 59]. Financial incentive studies are scarce 
in the literature but are often largely effective, with subsi-
dies of 35 to 50% shown to produce significant increases 
in fruit and vegetable purchases [54, 58]. This review 
found that a subsidy was unable to produce significant 
improvements in fruit and vegetable consumption, how-
ever the included subsidy intervention was implemented 
on top of an already established intervention (food label-
ling and introduction of low-energy-dense food options). 
This result may have caused “background noise”, damp-
ening down their between-group intervention effects 
[60]. Furthermore, Finkelstein et  al. [61] caution that 
although financial incentives appear to be effective, they 
often fail to maintain healthy behaviours once the incen-
tives have ceased. However, financial interventions have 
been successful in other health areas such as smoking 
cessation [59]. To ensure long term effectiveness of work-
place interventions, sustainability of positive behaviour 
change would also need to be addressed.

Multi‑component interventions
Multi-component interventions were common in this 
review, with the majority of studies adopting this type of 
approach. Multi-component strategies were more likely to 
produce successful health outcomes (e.g. increased physi-
cal activity or increased vegetable intake) and often paired 
a motivational strategy with either an environmental, finan-
cial or educational strategy. For example, physical activity 
and healthy eating were increased when motivation was 
paired with a supportive environment and policy action 
[40]. Likewise, other researchers agree that multi-compo-
nent strategies significantly improve staff health outcomes 
[53, 62]. Most of the multi-component studies incorporated 
motivational strategies, for example, designated “influ-
ential” staff members whose aim was to influence health 
practices and social norms and tended to increase their 
own positive health behaviours and considered themselves 
a role model to other staff [13]. There was no evidence in 
this review that certain pairings of strategies were more 
beneficial than other combinations. The heterogeneity of 
the workforce may require multi-component strategies to 
attain adequate levels of participant involvement [40].

Reported barriers in the studies examined
Barriers around time pressures, work schedules, work 
related fatigue and lack of flexibility in the workplace 

were frequent [40, 41, 43, 51]. For example, Lemon et al. 
[40] found that participants on second and third shifts 
were less likely to take part in intervention activities. The 
limited capacity of health staff to attend workplace inter-
ventions, due to their demanding job roles, may signify 
that structural components and personalised interven-
tions should be incorporated to increase participation 
rates [21, 63]. In addition, low participation rates may 
signal high participant burden [44]. This review observed 
high intensity activities resulted in decreased participa-
tion, and increased participant complaints about heavy 
workload [40, 43]. Likewise, long interventions, for exam-
ple maintenance interventions (an intervention follow-
ing a previous intervention), were suggested to diminish 
participant motivation to complete the intervention [48]. 
High participant burden was also observed by a similar 
systematic review [21]. Nutritional interventions such as 
food labelling initiatives may not be a burden on partic-
ipants but can be a burden on workers who deliver the 
intervention, for example LaCaille et al. referred to how 
the process of labelling all the foods in the cafeteria was 
time consuming and some cafeteria employees had low 
adherence updating the labels [13].

To overcome the barriers listed above, structural 
measures could be implemented in hospitals to encour-
age a supportive environment and enhance benefits to 
staff. Incorporating workplace policy such as decreased 
healthcare rates or monetary rewards could act as a moti-
vator [40]. The European Network for Workplace Health 
Promotion recommends that successful dissemination 
of workplace interventions requires implementation 
of good policies to ensure organisational commitment 
is achieved as well as active participation [63]. Further-
more, a universal framework with specified standards for 
implementation and measuring outcomes is needed to 
ensure adequate evaluation of programs can be properly 
conducted [64].

Culture in the workplace can influence participa-
tion [65] and management’s flexibility (or inflexibility) 
regarding intervention strategies can have a significant 
impact on whether participants are able to actively par-
ticipate [66, 67]. Having exercise facilities/health club/
gym co-located within the hospital setting, may also 
give staff more flexibility to exercise around shifts. 
Nutritional interventions such as healthy catering/food 
policies may also change social and work environment 
norms to encourage healthy eating. A recent exam-
ple of this is the Alfred Health, a metropolitan health 
service in Melbourne, Australia, who implemented 
state government healthy choice guidelines to improve 
the healthiness of food options (i.e. retail, vending 
machines) and catering using the traffic light system and 
an increase in sales of green/amber (healthier) products 
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and reduction in red (unhealthy) products since imple-
mentation [68].

Limitations of the studies included in this review
The studies in this review were not without their limi-
tations. A number of the studies reviewed presented 
relatively small sample size in relatively unique hospital 
environments (e.g. emergency department); and high 
attrition rates [18, 42, 45]. Concerns of self-selection (e.g. 
healthy individuals being less interested in health inter-
ventions [50] or participants who already have a very 
high level of physical activity) resulting in a ceiling effect 
[46] or the healthy worker effect [18, 47]; gender imbal-
ance [50] and the Hawthorne effect need to be consid-
ered. The already existing health knowledge of hospital 
staff may also impact the finding [50].

Managing bias in the sampling process proved to be 
challenging for many of the studies in this review. Con-
tamination between intervention groups due to close 
quarters was at times difficult to control [42, 51, 52]. 
Comparable reviews have stressed that a common down-
fall of workplace intervention studies is the lack of strin-
gent methodology [27, 69]. Guidelines for an approved 
methodology and reporting on workplace interventions 
could be investigated to derive more significant findings 
in the workplace intervention field.

All the studies in this review included body measure-
ments and the completion of questionnaires in their 
data collection. Although objective measures are reli-
able, questionnaires are inherently prone to recall and 
desirability bias [70]. Participants filling out question-
naires may suffer from inaccurate recall or unconsciously 
(or consciously) find themselves over-reporting healthy 
behaviours and under-reporting poor health behaviours. 
Research shows that individuals often have a difficult 
time interpreting their own weight status and may feel 
obliged to record a figure that is closer to social norms 
[71]. There is a gap in measuring the sustainability of the 
intervention effects, and future studies should measure 
for sustained impact in the long term [46] at least 1 year 
post-intervention.

Strengths and limitations of this review
A key strength of this review was the systematic 
approach used to identify studies according to clear 
inclusion/exclusion criteria. This review’s inclusion cri-
teria aimed to target higher quality evidence by only 
examining interventions over 12 weeks that used control 
groups [34] which increases the strength of the findings. 
Another advantage was that 11/18 studies implemented 
follow-up periods of over 6 months [13, 18, 39–42, 44, 46, 
48, 49, 51]. Sallon et al. [51] state that long interventions 
increase flexibility by absorbing obstacles and provide a 

more supportive framework that can account for unan-
ticipated events that arise in hospital environments.

The review has limitations, notably non-English papers 
were excluded and only six databases were interrogated. 
Studies published in other languages were excluded 
and although the most common health databases were 
searched, the catalogues are not exhaustive of all list-
ings that may publish research on workplace interven-
tions for staff in hospital settings. Hand searching was 
employed to mitigate this risk and this process identified 
an additional nine papers. Grey literature was excluded 
which may limit findings. Two reviewers independently 
assessed the quality of the studies. Due to the large vari-
ance between the studies’ primary outcome measures; 
comparison of outcomes by meta-analysis was not pos-
sible. Similarly, due to the diversity and combination of 
strategies employed, which parts of the intervention had 
the greatest effect was not possible.

Implications and recommendations for future 
workplace interventions targeting staff 
in a hospital setting
The various intervention strategies used to improve 
health outcomes of hospital staff fills a knowledge gap 
of best practice for workplace interventions. The range 
in quality of the studies reviewed point to the need for 
high-quality research in the field. Studies in the current 
review largely had broad target populations i.e. “hospi-
tal employees” and it is recommended to expand future 
research into specific occupational groups within hos-
pital settings, to fully understand how to best support 
healthy behaviours in each of these occupational groups 
(e.g. administration, laboratory, nursing staff etc). Fur-
ther research would prove beneficial to fully under-
stand the contribution that workplace interventions can 
have on creating positive behaviour change in staff. As 
expressed in previous research, agreement on a univer-
sal framework or standardised outcome measures could 
improve applicability of workplace intervention studies 
and should be investigated further [21, 27]. This addition 
would also enable meta-analysis to further determine 
high-quality evidence. The utilisation of structural com-
ponents, sustainable policy, and context, could also help 
to achieve high participation rates and improve health 
outcomes [21, 63].

This review adds to the current body of research as 
its findings were only derived from studies with a con-
trol group and largely consisted of RCTs. Multi-com-
ponent strategies, motivational strategies, and financial 
incentives were able to achieve moderate to high qual-
ity evidence that workplace interventions significantly 
improved positive health behaviour change or improved 
awareness of dietary intake and physical activity habits of 
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staff. These findings concur with other researchers who 
have found multi-component strategies to be effective at 
improving health of staff in the workplace [27, 53].

The proportion of health care workers with overweight 
an obesity is too high. Along with the hospital labour force 
being largely made up of females; with demanding work 
tasks and rosters; and declines in physical activity; tar-
geted efforts to promote physical activity [46] as part of a 
multi-component intervention tackling nutrition and the 
built environment is needed. The creation of a health pro-
moting workplace is important to achieve a healthy, quali-
fied and motivated workforce; and to achieve this, it will 
require the participation of employees, management and 
stakeholders to collectively act on promoting health [6]. An 
in depth understanding of and enabling staff to overcome 
the barriers they face in in eating healthy and being physi-
cally active is essential to improve the success of workplace 
interventions in hospital settings, and to improve the health 
status of hospital staff. Adults spend a large proportion of 
time in workplace settings. It is therefore critical that work-
places (including physical and psychosocial environments) 
are conducive to good health [72]. A healthy workplace 
is achievable with workplace policies supporting good 
health, supportive environments and evidence-based effec-
tive healthy practices [72]. There should be a partnership 
between employers and employees to protect, promote and 
sustain good health, safety and wellbeing [72].

Conclusion
Multi-component strategies, motivational strategies, and 
financial incentives were particularly effective methods at 
improving health behaviours of staff in hospital settings. 
However, difficulty with the heterogeneity of the studies, 
self-select bias, and some small sample sizes may limit 
the generalisability of any conclusions. More research is 
needed from high-quality, randomised control trials to 
gain further insight into the benefits of workplace inter-
ventions aimed at staff in hospital settings. Future studies 
should focus on incorporating more stringent methodol-
ogy to address potential bias and longer follow-up time.
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